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Comments to the Author(s)
The manuscript entitled "Adsorption behavior and mechanism of the PFOS substitute OBS (sodium p-perfluorous nonenoxybenzene sulfonate) on activated carbon deals with removal of emerging environmental contaminant. The manuscript is written systematically. However, I could find some lacunae in the experiment. I recommend the manuscript for publication after addressing the following queries, 1) When you powder GAC to get UAC the specific surface area should increase as particle size is decreasing. But authors have mentioned that the specific surface area decreases which is contradictory to the existing knowledge. Authors should explain or recheck the surface area. 2) Why authors used KOH for R1-GAC and R2 GAC? 3) What are the plausible structure of R1-GAC and R2-GAC? 4) Give the EDX and FTIR data for R1-GAC and R2-GAC, to support the structure and justify higher adsorption rate .
Review form: Reviewer 3

Is the manuscript scientifically sound in its present form? Yes
Are the interpretations and conclusions justified by the results? Yes
Is the language acceptable? Yes
Do you have any ethical concerns with this paper? No
Have you any concerns about statistical analyses in this paper? No
Recommendation?
Major revision is needed (please make suggestions in comments)
Comments to the Author(s)
In this paper, the adsorption behavior of OBS on activated carbon (AC) with different physical and chemical properties were investigated. Further investigation indicated that a larger pore size and smaller particle size can greatly enhance the adsorptive removal of OBS on AC in systems with co-existing other PFASs and organic matter. The regeneration method of AC were studied and summarized systematically. The acceptance of this work is therefore recommended after the major revision addressing the following comments. 1. Author should add the comparsion table and make a comparsion with some other adsorbents 2. The authors should highlight better in which sense their work is novel compared to previous literature. 3 . The overall adsorption process may be jointly controlled by external mass transfer and intraparticle diffusion, hence, the adsorption kinetic data was further analyzed by Boyd model(ACS Appl. Mater. Interfaces, 2012, 4(11), 5749) 4. The adsorption equilibrium time up to 70h, Why? 5. From fig. 4 , the Na+ and Ca2+ under different concentration almost have the same effect trend, why?
Decision letter (RSOS-191069.R0)
22-Jul-2019
Dear Professor Shi:
Title: Adsorption behavior and mechanism of the PFOS substitute OBS (sodium p-perfluorous nonenoxybenzene sulfonate) on activated carbon Manuscript ID: RSOS-191069 Thank you for your submission to Royal Society Open Science. The chemistry content of Royal Society Open Science is published in collaboration with the Royal Society of Chemistry.
The editor assigned to your manuscript has now received comments from reviewers. We would like you to revise your paper in accordance with the referee and Subject Editor suggestions which can be found below (not including confidential reports to the Editor). Please note this decision does not guarantee eventual acceptance.
Please submit your revised paper before 14-Aug-2019. Please note that the revision deadline will expire at 00.00am on this date. If we do not hear from you within this time then it will be assumed that the paper has been withdrawn. In exceptional circumstances, extensions may be possible if agreed with the Editorial Office in advance. We do not allow multiple rounds of revision so we urge you to make every effort to fully address all of the comments at this stage. If deemed necessary by the Editors, your manuscript will be sent back to one or more of the original reviewers for assessment. If the original reviewers are not available we may invite new reviewers.
To revise your manuscript, log into http://mc.manuscriptcentral.com/rsos and enter your Author Centre, where you will find your manuscript title listed under "Manuscripts with Decisions." Under "Actions," click on "Create a Revision." Your manuscript number has been appended to denote a revision. Revise your manuscript and upload a new version through your Author Centre.
When submitting your revised manuscript, you must respond to the comments made by the referees and upload a file "Response to Referees" in "Section 6 -File Upload". Please use this to document how you have responded to the comments, and the adjustments you have made. In order to expedite the processing of the revised manuscript, please be as specific as possible in your response.
Please also include the following statements alongside the other end statements. As we cannot publish your manuscript without these end statements included, if you feel that a given heading is not relevant to your paper, please nevertheless include the heading and explicitly state that it is not relevant to your work.
• Acknowledgements Please acknowledge anyone who contributed to the study but did not meet the authorship criteria.
Once again, thank you for submitting your manuscript to Royal Society Open Science and I look forward to receiving your revision. If you have any questions at all, please do not hesitate to get in touch. Comments to the Author(s) This article investigated the adsorption behavior and mechanism of sodium p-perfluorous nonenoxybenzene sulfonate (OBS) on activated carbons with different physicochemical properties. The removal of OBS from water using activated carbons was attractive to readers. Adsorption kinetics, adsorption isotherms, effects of pH and ionic strength have been examined, and adsorbent regeneration and applicability in co-existing matter systems have also been investigated. The topic is relatively new, which is the first time to examine the adsorptive removal of OBS using activated carbons. This work is important for the practical engineering application of adsorption for removing emerging contaminants. I recommend for publication after minor revision according to the following comments. 1. The abstract could be improved by providing specific information regarding the quantitative data. For example, the adsorption capacity of R-AC? the regeneration percent of hot water and NaOH solution? 2. OBS was a typical alternative to PFOS, and its structural formula should be given, which is very important to know the structural difference compared with PFOS?
3. This paper evaluated the influence of co-existing PFASs on the adsorption of OBS on ACs. OBS in actual water environment always coexists with other PFASs. What is the selectivity of activated carbons for the target OBS? 4. Page 4, line 6, better to use 'Per-and polyfluoroalkyl substances (PFASs)', instead of 'Perfluoroalkyl and polyfluoroalkyl substances'. 5. Page 9, line 21-22, better to give a more detailed description of the analytical methods, e.g., blanks, the LOD of HPLC-UV, the preparation of mobile phase, the sample analysis time, etc. 6. Page 14, line 14, change "previous studies" to " a previous study". 7. Pag15, Lines 28-29 mention two methods previously tested for regeneration of spent AC used to treat PFOS. Better to consider citing additional research related to spent AC that was specifically used to treat PFAS. 8. Fig. 3(a) , UAC, not BAC. Fig. 3(c Comments to the Author(s) The manuscript entitled "Adsorption behavior and mechanism of the PFOS substitute OBS (sodium p-perfluorous nonenoxybenzene sulfonate) on activated carbon deals with removal of emerging environmental contaminant. The manuscript is written systematically. However, I could find some lacunae in the experiment. I recommend the manuscript for publication after addressing the following queries, 1) When you powder GAC to get UAC the specific surface area should increase as particle size is decreasing. But authors have mentioned that the specific surface area decreases which is contradictory to the existing knowledge. Authors should explain or recheck the surface area.
2) Why authors used KOH for R1-GAC and R2 GAC? 3) What are the plausible structure of R1-GAC and R2-GAC? 4) Give the EDX and FTIR data for R1-GAC and R2-GAC, to support the structure and justify higher adsorption rate .
Reviewer: 3
Comments to the Author(s) In this paper, the adsorption behavior of OBS on activated carbon (AC) with different physical and chemical properties were investigated. Further investigation indicated that a larger pore size and smaller particle size can greatly enhance the adsorptive removal of OBS on AC in systems with co-existing other PFASs and organic matter. The regeneration method of AC were studied and summarized systematically. The acceptance of this work is therefore recommended after the major revision addressing the following comments. 
RSOS-191069.R1 (Revision)
Review form: Reviewer 1
Is the manuscript scientifically sound in its present form? Yes
Are the interpretations and conclusions justified by the results? Yes
Is the language acceptable? Yes
Do you have any ethical concerns with this paper? Yes
Have you any concerns about statistical analyses in this paper? No
Recommendation?
Accept as is
Comments to the Author(s)
This revised manuscript can be accepted in its current form.
Decision letter (RSOS-191069.R1)
14-Aug-2019
Title: Adsorption behavior and mechanism of the PFOS substitute OBS (sodium p-perfluorous nonenoxybenzene sulfonate) on activated carbon Manuscript ID: RSOS-191069.R1
It is a pleasure to accept your manuscript in its current form for publication in Royal Society Open Science. The chemistry content of Royal Society Open Science is published in collaboration with the Royal Society of Chemistry. Comments to the Author(s) This revised manuscript can be accepted in its current form.
Response to reviewer comments (Manuscript ID: RSOS-191069)
The comments of the reviewers are very much appreciated and helped improve the manuscript significantly. We responded to all the comments and made all of the requested changes. Those changes are highlighted with red color in the revised manuscript. In the following section, we explained in details how we responded to each of the comments.
Response to RSC Associate Editor
Comments to the Author:
Please also complete the request of Reviewer 2 as follows: Figure 3 . Give 2 sigma error bars in the graph Response: Thanks for this good comment. We add 2 sigma error bars in Figure 3 .
After revision: Fig. 3 .
Response to Reviewer #1
This article investigated the adsorption behavior and mechanism of sodium p-perfluorous nonenoxybenzene sulfonate (OBS) on activated carbons with different physicochemical properties.
The removal of OBS from water using activated carbons was attractive to readers. Adsorption kinetics, adsorption isotherms, effects of pH and ionic strength have been examined, and adsorbent regeneration and applicability in co-existing matter systems have also been investigated. Appendix A adsorption for removing emerging contaminants. I recommend for publication after minor revision according to the following comments.
1. The abstract could be improved by providing specific information regarding the quantitative data. For example, the adsorption capacity of R-AC? the regeneration percent of hot water and NaOH solution?
Response: Thanks for this comment. We add some specific information in the abstract.
After revision:
Page 2, Line 19: Reactivation of AC by KOH can greatly enlarge their pore size and surface area, greatly increasing their adsorption capacities. The adsorption capacity of two kinds of R-GAC exceeded 0.35 mmol/g, significantly higher than that of other ACs.
Page 2, Line 31: The spent AC can be successfully regenerated by methanol, and it can be partly regenerated by hot water and NaOH solution. The percentage of regeneration for the spent AC was 70.4% with 90 ℃ water temperature and up to 95 % when 5% NaOH was added into the regeneration solution.
2. OBS was a typical alternative to PFOS, and its structural formula should be given, which is very important to know the structural difference compared with PFOS?
Response: Thanks for this good comment. To make it clear, we added the important information in the section of 2.1 Chemicals and materials.
Page 5, Line 35: OBS was purchased from Wengjiang reagent Co. Ltd. (Guangzhou, China) and its structural formula was showed in Table S1 †. Page 13, Line 9: The Langmuir equation assumes that during the adsorption process there is monolayer coverage of the adsorbates on the adsorbents with no interactions between the adsorbate molecules [31, 32] .
the general structure of it. R-GAC was impregnated by KOH solution at KOH/C mass and heated at 900 ℃ under N 2 for 1.5 h. After treatment, the number of pores and the pore size of R-GAC greatly increased, shown in Fig. 1 and Fig. S2(b) †. In general, R-GAC also has a heterogeneous pore structure similar to activated carbon, but the pore size and the number of pores of R-GAC were increased after activation. To further explain the structure of R1-GAC and R2-GAC, we added some descriptions of R-GAC compared to GAC in this article.
Page 9, Line 11: In general, R-GAC also has a heterogeneous pore structure similar to activated carbon, but the pore size and the number of pores of R-GAC were increased after activation. The enlarged pore sizes are favorable for the diffusion of molecular OBS into the granular adsorbent.
Reference [1] Boehm H. 1994 Some aspects of the surface chemistry of carbon blacks and other carbons.
Carbon 32, 759-769.
4. Give the EDX and FTIR data for R1-GAC and R2-GAC, to support the structure and justify higher adsorption rate.
Response: Thanks for this good suggestion. Because we do not have the instruments and conditions for EDX test, so we cannot give the EDX data for R-GAC. But we used an elemental analyzer to measure the elemental composition of the prepared ACs and the element composition and proportion of R1-GAC and R2-GAC are showed on Table 1 . We also considered using FTIR to analyze the functional group on R-GAC and functional group changes before and after the adsorption of activated carbon ( Fig. S3 and Fig.SA) , to further illustrate its adsorption mechanism.
However, no functional group changes were found on the surface of activated carbon before and after adsorption, so it's difficult to use FTIR to justify the high adsorption rate of R-GAC. The higher adsorption rates of R1-GAC and R2-GAC are due to their large pore volume and pore number. Still, to support the structure of R1-GAC and R2-GAC, the FTIR data was used to give a short description in the section of.3.1 Characterization of prepared activated carbon. Response: Thank you for this good suggestion. To further study the adsorption mechanism of OBS on ACs, we used Boyd model to analyze the adsorption kinetic data and add discussion in the section of 3.2 Adsorption kinetics.
Page 11, Line 37: The Boyd model has been widely used for studying the mechanism of adsorption [27] , and Fig.S5 † showed the Boyd plots for the first 24 h adsorption of OBS on ACs.
The plots showed a nonlinear segment before sorption equilibrium, suggesting that the rate of adsorption was not only controlled by pore diffusion in the initial period and chemical reaction also controlled the rate of adsorption. experiment, we used the UV spectrophotometer to test the results because it is easy to block the column of HPLC by considering the high concentration of salt ions in the sample. Because the salting-out effect was very serious, the OBS concentration was very low at high salt concentration, and the UV spectrophotometer test results were not accurate, result in giving the wrong experimental results. After inspection and re-experiment, we retested the samples using HPLC-UV and revised in 3.4 Effect of solution pH and ionic strength and Fig. 4(b) . Because the OBS concentration after adsorption was around the LOD when the Ca 2+ concentration was 100 mmol/L, we deleted the results of 100 mmol/L Ca 2+ and Na + .
Page 14, Line 17: The removal of OBS by PAC increased when increasing the Na + concentration from 0 to 50 mmol/L, and the higher increase in the removal of OBS in the presence of Ca 2+ could be attributed to the stronger salting-out effect of Ca 2+ when compared to Na + [36] . This is consistent with previous work [37] which showed that Ca 2+ showed a stronger influence than Na + on the adsorption of PFASs on PAC. Moreover, the solubility of OBS decreased sharply at high salt concentration, behavior which is similar to PFOS [38]. The aggregation of PAC can be formed due to the squeezing-out effect derived from ionic strength [39] , and electrostatic screening can also cause the weak electrostatic repulsion among PAC particles and aggregation of PAC [40]. These two opposing effects caused by the solutions ionic strength were possibly involved in the OBS adsorption on ACs. However, since the salt-out effect exhibited a more significant effect than PAC aggregation, OBS removal rate increased with the increase of ionic strength. 
